Globus is a persistent or intermittent non-painful sensation of a lump or foreign body in the throat. Given the benign nature of the condition and the association of gastroesophageal reflux disease, empirical therapy with proton pump inhibitor seems reasonable for patients with typical globus. The aim of this study was to investigate the clinical predictors for symptom response to short-term proton pump inhibitor treatment in patients with globus symptom.
Introduction
Globus is a persistent or intermittent non-painful feeling of something stuck or a sensation of a lump in the throat. It is a common condition that accounts for around 4% of otolaryngological referrals, 1 and usually long-lasting, difficult to treat, and has a tendency to recur. Furthermore, due to the uncertain etiology of globus, it remains difficult to establish standard investigation and treatment strategies for affected patients. The etiology of globus is still unknown but appears to be multifactorial. Some studies have suggested that gastroesophageal reflux disease (GERD) is a major cause of globus. [2] [3] [4] [5] [6] Therefore, it seems practical that anti-reflux treatment should be the first attempted method for managing patients with globus. 7 Proton pump inhibitors (PPIs) play an important role in medical treatment of GERD, and prescriptions for PPIs have increased over tenfold since 1990. 8, 9 According to a British survey of otolaryngologists, the most common symptom (apart from classic heartburn) for which PPIs were prescribed was globus. 10 However, the meta-analysis failed to demonstrate superiority of PPIs over placebo in patients with laryngopharyngeal reflux (LPR) including globus. 11 In contrast, a recent non placebo-controlled study showed PPI efficacy of improving LPR (including globus) symptoms and signs using large scaled patients. 12 In addition, few data on clinical predictors of symptom response to PPIs in patients with globus has been reported. Therefore, the aim of this study was to investigate the response rate and clinical predictors of symptom response to short-term PPI treatment in patients with globus.
M aterials and M ethods

Patients
In this prospective study, we enrolled 54 consecutive patients with globus symptom as a primary complaint from July 2009 to December 2010. All patients were aged ≥ 18 years and had experienced at least 2 episodes of globus symptom per week, regardless of severity, over the last 1 month. First of all, all patients underwent otolaryngological assessment with neck/thyroid palpation and laryngoscopy, and no one had any organic abnormality on assessment. In addition, all patients underwent upper endoscopy within 2 weeks after their visit. The following exclusion criteria were applied: use of any PPI or histamine type 2 receptor antagonist during the last 2 months, presence of any severe systemic disease and/or neoplasia, use of drugs known to cause gastrointestinal motility, previous esophageal or gastric surgery, and frank peptic ulcer.
This study was carried out in accordance with good clinical practice and the Declaration of Helsinki guidelines and was approved by the Institutional Review Board at Pusan National University Hospital.
Symptom Assessment
The severity of globus was scored using a 4-point Likert scale: 0, absent (no symptoms); 1, mild (symptoms easily tolerated and did not interfere with usual activities); 2, moderate (symptoms caused some discomfort and sometimes interfered with usual activities); and 3, severe (symptoms caused much discomfort and interfered considerably with usual activities). The frequency of symptoms was scored as days per week (frequency score: 0-7). Symptom scores were calculated by multiplying the severity score and the frequency score, with the maximum score equal to 21. 13 A higher score indicates more severe symptoms.
Symptom duration was largely classified into 2 groups: ＜ 3 and ≥ 3 months. 14 The presence or absence of typical reflux symptoms (heartburn or acid regurgitation) was also assessed. GERD was considered to be present if typical symptoms occurred over 2 times per week before the pantoprazole trial.
Assessment by Endoscopy
The presence or absence of reflux esophagitis, endoscopically suspected esophageal metaplasia (ESEM), and hiatal hernia were determined, and gastroesophageal flap valve (GEFV) and atrophic gastritis were graded prospectively according to the criteria below by one endoscopist (Kim GH) during endoscopic examination. In addition, the oropharynx and vocal cord were checked in all subjects before endoscope insertion into the esophagus. Gastric antral and corpus biopsy samples were taken for the detection of Helicobacter pylori infection by rapid urease test.
Reflux esophagitis
If esophagitis was present, it was graded according to the Los Angeles (LA) classification. 15 
Endoscopically suspected esophageal metaplasia
The presence or absence of ESEM in the lower portion of the esophagus including the esophagogastric junction was examined during inflation of the esophagus before endoscope insertion into the stomach. The esophagogastric junction was defined as the oral-side end of the fold that is present continuously from the gastric lumen, 16 as well as the anal-side end of the fine longitudinal vessel. 17, 18 The squamo-columnar junction was defined by a clear change in the color of the mucosa. ESEM was defined as the area between the squamo-columnar junction and the esophagogastric junction.
Hiatal hernia
Hiatal hernia was defined as a circular extension of the gastric mucosa above the diaphragmatic hiatus greater than 2 cm in axial length.
Gastroesophageal flap valve
The gastroesophageal junction was viewed using a retroflexed endoscope during gastric inflation. GEFV was graded from I to IV according to Hill's grading. 19 GEFV was largely classified into 2 groups: normal GEFV (grade I and II) and abnormal GEFV (grade III and IV).
20,21
Atrophic gastritis
The grade of atrophic gastritis was assessed endoscopically using the atrophic pattern system described by Kimura et al. 22, 23 This classification divides the extent of atrophy into closed and open types. In the closed-type, the atrophic border remains on the lesser curvature of the stomach, while in the open-type, the atrophic border no longer exits on the lesser curvature but extends along the anterior and posterior walls of the stomach.
Study Design
At enrollment, all patients were treated with pantoprazole 40 mg daily for 4 weeks. The medication was taken once daily in the morning by all patients. The enrolled patients also attended the hospital for assessment of symptom scores after 4 weeks. Poor compliance was defined as taking less than 80% of the total medication. Treatment response was defined as a ＞ 50% reduction in symptom scores between the 2 symptom assessments. 24, 25 Score improvement was calculated using the following equation:
Score at treatment -Score at baseline × 100
Score at baseline Body mass index (BMI), smoking, alcohol, concomitant diseases and regular aspirin use were also recorded. The BMI was categorized into the following 3 levels in accordance with the WHO guidelines for the Western Pacific region: normal-weight BMI, ＜ 23 kg/m 
Statistical Methods
Data were expressed as mean ± SD. Univariate analysis between responders and non-responders was performed using the Student's t test for age and the χ 2 test for non-parametric data (gender, BMI, smoking, alcohol drinking, concomitant diseases, aspirin intake, symptom duration, symptom score, H. pylori infection, reflux esophagitis, ESEM, hiatal hernia, GEFV and atrophic gastritis). Multivariate logistic regression analysis was used to identify variables predicting the response to 4-week pantoprazole treatment, initially by entering all independent variables at a single step.
To stay within the model, variables were required to be significant at a 5% significance level. Odds ratios (ORs) were expressed with their 95% confidence intervals (CIs). A P-value ＜ 0.05 was considered statistically significant. The statistical calculations were performed with SPSS software version 12.0 for Windows (SPSS Inc., Chicago, IL, USA).
Results
Study Population
Of the 54 consecutive patients considered, 13 were excluded on the basis of exclusion criteria and/or refusal to participate in the study, leaving 41 eligible patients (Figure) . No patients was lost to follow-up or dropped out due to poor compliance before the final evaluation. The baseline characteristics of the study patients are shown in Table 1 . The study population was comprised of 19 male and 22 female patients, with a mean age of 51.3 years. Five patients (12.2%) were smokers, and 8 patients (19.5%) had concurrent diseases such as hypertension, diabetes mellitus, or osteoporosis. Two patients (4.9%) took aspirin daily for cardiovascular disease prevention. Thirty-four patients (82.9%) had a globus symptom duration of ≥ 3 months, and 15 patients (36.6%) presented with less than 7 symptom score. H. pylori infection was present in 15 patients (36.6%), and open-type atrophic gastritis was observed in 6 patients (14.6%). Reflux esophagitis was documented in 18 patients (43.9%), and almost all esophagitis cases were mild (LA-A or LA-B). Hiatal hernia and abnormal GEFV were observed in 5 patients (12.2%) and 11 patients (26.8%), respectively. tients were classified as responders because their total symptom score had improved by at least 50%. There was no significant difference in sex, age, BMI, smoking habit and endoscopic finding between responders and non-responders. Responders had a higher frequency of presence of GERD symptoms, shorter symptom duration (＜ 3 months), and lower symptom score (＜ 7) than non-responders, but without significance in statistics (Table 2 ).
Response to Pantoprazole Treatment
Multivariate Analysis of Predictive Factors to Pantoprazole Treatment Response
Multiple logistic regression analysis revealed presence of GERD symptoms and longer symptom duration to be relevant independent pre-treatment factors for prediction of 4-week treatment response (Table 3) . Patients with GERD symptoms demonstrated a higher response rate to 4-week pantoprazole treatment (OR, 68.56; P = 0.043). Patients with longer symptom duration showed a lower response rate to 4-week treatment (OR, 0.03; P = 0.034).
Discussion
Most investigators have suggested that patients with LPR, where globus is a common symptom, require more aggressive and more prolonged therapy than those with typical GERD. 27 Empirical twice-daily therapy with PPIs for at least 3 months is usually recommended. 7 However, duration of 7-14 days is considered to be probably long enough to determine the effect of the PPI and enough to reach a steady-state inhibition of acid secretion. 28, 29 Furthermore, although optimal dose of PPI therapy is twice daily, 30 single dose has also plausible effect on LPR symptoms. 31 On the basis of these results, we evaluated the response to 4-week standard dose pantoprazole in patients with globus. In this study, the response rate was more than half, which is slightly higher than that (37.5%) of the previous study in patients with globus after 2-week high dose rabeprazole trial. 32 In addition, we tried to find the pre-treatment clinical predictors to PPI and so we identified the presence/absence of reflux symptom and the symptom duration as predictors. First, the presence of reflux symptoms was associated with a higher response rate to 4-week pantoprazole treatment. This result suggests that the co-existence of typical GERD symptoms in patients with globus means higher possibility of GERD as a cause of globus in these patients. Some studies have suggested that GERD is a major cause of globus. [2] [3] [4] [5] [6] Tokashiki et al 2 reported
that globus sensation can arise from GERD because the improvement rate of GERD was significantly higher in the group with improved globus than in the group with no improvement of globus after 8 weeks of lansoprazole trial. Therefore, the patients with globus having typical reflux symptoms will have more benefits from PPI than those without typical reflux symptoms. On the contrary, when typical reflux symptoms are absent, the response rate may be low after empirical PPI treatment. Second, long symptom duration was associated with a lower response rate to pantoprazole treatment. This result is in consistent to the result of a previous long-term follow-up study. 14 In that study, patients with short duration globus had the greatest chance of becoming asymptomatic or symptomatically improved. However, the lack of a placebo control group in our study makes it difficult to draw firm conclusions. There are several limitations in this study. First, this study was not a placebo-controlled trial. We could not exclude the possibility that improvement in the globus sensation may be a placebo effect or a spontaneous cure. In addition, this study did not include other disturbing factors influencing therapeutic results, including lifestyle, caffeine ingestion and smoking. Second, we did not check the psychological history such as anxiety or depression. Stress and psychological factors have often been thought to cause or trigger the globus sensation and may affects therapeutic results. Third, we did not perform dual-probe ambulatory 24-hour esophageal pH monitoring for the evaluation of GER and LPR. Furthermore, the possibility of weak acid or non-acid reflux such as bile reflux was not addressed. In our study, most patients were di-agnosed with GERD based on symptoms alone. Fourth, in this study, we did not investigate the response to longer PPI treatment (3 or more months), i.e., we evaluated only the response to short-term PPI treatment. Lastly, the number of subjects was somewhat small for broad generalization.
Despite these limitations, this study is meaningful in the fact that there is a good response rate to standard dose PPI treatment which is the usually prescribed dose in clinics, and pre-treatment factors predicting a correlation with the improvement of globus symptoms exist. In a future, placebo-controlled PPI trials in patents with globus would be needed to find the predicting factors on good response to PPI.
In conclusion, about half patients with globus responded to PPI treatment. Presence of reflux symptoms and short symptom duration were independent predictors for 4-week pantoprazole treatment in patients with globus. These clinical predictors would be helpful in a real practice to find out which patient with globus would benefit from PPI treatment in clinics.
